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In-plane ultimate carrying capacity of high-strength steel welded thin-webbed
rectangular tube section beam-columns
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Abstract: The ultimate load-carrying capacity of eccentrically loaded welded rectangular tube section members made from high
strength steel with a nominal yield stress of 460 MPa was analyzed by ANSYS finite element program. The influences of the slen-
derness ratio, web depth-to-thickness ratio, flange width-to-thickness ratio, and relative eccentricity ratio on the ultimate bearing
capacity were investigated. The calculation formulas for predicting the in-plane ultimate carrying capacity of high strength steel
beam-columns with large depth-to-thickness ratios were proposed. The study shows that the double nonlinear finite element model
with the geometric imperfections and residual stresses taking into account can simulate the local-overall interaction buckling behav-
iors of the eccentrically loaded welded box-section compression members. The nondimensional in-plane ultimate bearing capacity
P,/(4f,) is approximately linear with the increase of the slenderness, depth-to-thickness and width-to-thickness ratio, respectively.
The correlation curves between the axial force and flexural moment of the high-strength steel thin-webbed rectangular tube section
beam-columns are nearly linear. The formula deduced from the yielding criterion of the cross-sectional edge stresses after having
been modified can be used to predict the local-overall interactive buckling strength of high strength steel beam-columns.

Key words: high strength steel; welded rectangular tube section; eccentric compression members; local-overall interaction buck-
ling; ultimate carrying capacity; finite element method
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